E. Coli RNA polymerase binding to different DNAs (from E. Coli, 5-bromodeoxyuridine (BrdUrd) substituted DNA and poly [d(BrU-A)'J was induced with ultraviolet (U.V.) light to form protein-DNA crosslinked complexes. Two independent methods of analysis, polyacrylamide gel electrophoresis in SDS and chloroform extraction indicated the formation of a stable complex between the enzyme and DNA. The complexes were formed under different ionic strength conditions, at low enzyme to DNA ratios in order to approach the conditions of specific binding. In contrast there was no crosslinking of the complex in 1 M KC1 solution which dissociates the enzyme from DNA. The efficiency of formation of strongly bound complex was found to be much higher with holoenzyme than with core enzyme. The following results were obtained : 1) The large subunits 6 and 6' were found to be bound to DNA. 2) Relatively small amount of o subunit were bound to DNA while a subunits were essentially not attached to DNA. The high binding affinity of 8 and 6' subunits was also observed in the studies of isolated subunits. These results lead to a model of enzyme-DNA complex in which the large 8 and 6' subunits provide the contacts between the RNA polymerase and the DNA.
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. Subunit crosslinked to DNA is calculated from the disappearance of the bands of each subunit and is expressed in percentage. Non irradiated sample and samples which were protected from irradiation were used as controls. Particularly interesting for the ultraviolet crosslinking investigations is to study DNA in which thymidine is replaced by bromodeoxyuridine. It was previously shown that the lac repressor binds more tightly to the operator substituted by BrdUrd, and also can be crosslinked to the DNA after ultraviolet irradiation (30) (31) .
In the present experiments, we used DNA in which 80 % of thymidine residues were replaced by BrdUrd as estimated from buoyant density determination in CsCl. respectively at 0°C at low enzyme to DNA ratio (0.08 w/w). Higher ionic strength buffer C containing 40 mM KC1 was used in order to favour the specific binding of RNA polymerase to DNA (2) . The results clearly show that under both experimental conditions only (3 and 6' subunits are crosslinked to poly £d(BrU-A)J whereas there is almost no indication of the crosslinking of a or o . It is to be noted that the efficiency of crosslinking at 305 nm is much lower and the kinetics is much slower than at 254 nm.
The smaller efficiency of crosslinking and the relatively slow kinetic must be related to the differences in energy, since as the wevelength increases the radiation energy is decreased. Under the experimental conditions of the present work (see "Methods" ) , the quantum 3 2 yield at 305 nm measured corresponds to 2.2 x 10 ergs/mm /min., which represents about one fourth of that at 254 nm, i.e. 8.5 X 10 ergs/mm /min. This may also mean that the dose rate seems to be more important than the total dose. The use of the irradiation at 305 nm allows one to avoid protein-protein binding and the results are entirely due to crosslinking of RNA polymerase to DNA, most probably at 5-uridine position.
Experiments at different ionic strength indicate that the observed. This may be explained as a result of differences in conformation, molecular weight and environment of individual subunits and of holoenzyme.
In conclusion, this direct evidence confirms the participation of 8 and 8' subunits in the binding of the enzyme to DNA. The question now arises ofvhether the proposed model is related to the specific binding of RNA polymerase to DNA. Although there is no direct evidence that the crosslinking involves only enzyme-promoter complexes, the conditions were chosen to approach the conditions of the specific interactions :
1) The formation of the complex was at very low enzyme to DNA ratios, i.e. 2) The comparison of the efficiency of crosslinking of the holoenzyme and of the core enzyme indicates a reduction of crosslinking to about 50 % in the latter case (see Fig. 1 ). Since the presence of the o subunit is related to the function of the recognition of sequence (1), this result supports the specificity of interaction for the holoenzyme.
We may suggest that also some elements of specificity are probably present in our experiment of the binding of RNA polymerase to poly £d(BrU-A)J or BrdUrd substituted DNA from E.Coli (see paragraph
. "Interactions of BrdUrd containing DNAs with RNA polymerase").
In conclusion, by means of U.V. crosslinking we have obtained information on the topography of subunits in RNA polymerase-DNA complex.
The spatial organization of the enzyme-DNA complex may be a primary importance for the understanding of the mechanism of the recognition process and the mechanism of the transcription process.
